Key indicators: single-crystal X-ray study; T = 292 K; mean (C-C) = 0.003 Å; R factor = 0.049; wR factor = 0.138; data-to-parameter ratio = 20.5.
In the title compound, C 20 H 27 N 3 O 4 , both cyclohexane rings adopt chair conformations. The benzene ring and the amide group are oriented at a dihedral angle of 62.1 (2) . In the crystal structure, intermolecular N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds link the molecules into chains propagating in [010] , which contain R 2 2 (12) ring motifs.
Related literature
For the biological activity of benzoylurea and N-aroylurea derivatives, see: Song et al. (2008 Song et al. ( , 2009 ; Amornraksa et al. 
Data collection
Bruker Kappa APEXII CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker 1999) T min = 0.836, T max = 0.982 22623 measured reflections 5012 independent reflections 3152 reflections with I > 2(I) R int = 0.031 Refinement R[F 2 > 2(F 2 )] = 0.049 wR(F 2 ) = 0.138 S = 1.02 5012 reflections 244 parameters H-atom parameters constrained Á max = 0.15 e Å À3 Á min = À0.14 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). structure of the title compound, (I), an aroylurea.
In the title molecule ( Fig. 1) , both cyclohexane rings adopt chair conformations. The benzoyl carbonyl group is twisted away from the N-H group and as a result no intramolecular N-H···O hydrogen bond is formed. The dihedral angle between the N1/C7/O1 and N2/C14/O2 planes is 65.0 (2)°. The amide group (C7/O1/N1) and the benzene ring (C15-C20) are oriented at a dihedral angle of 62.1 (1)°. The nitro group is almost coplanar with the attached benzene ring [C19-C18-N3-O3 = -0.8 (3)° and C17-C18-N3-O4 = -1.6 (3)°]. Bond lengths and angles are comparable to those observed in N-benzoyl-N,N'-dicyclohexylurea (Orea Flores et al., 2006) and N-(4-bromobenzoyl)-N,N-dicyclohexylurea (Wang & Peng, 2008) .
In the crystal structure, N1-H1A···O1 i and C1-H1···O2 ii hydrogen bonds (symmetry codes as in Table 1 ) generate R 2 2 (12) ring motifs which are fused into a ribbon-like structure along the b axis ( Fig.2) .
Experimental 4-Nitrobenzoic acid (1 g, 5.9 mmol) and dicyclohexylcarbodiimide (1.203 g, 5.9 mmol) were dissolved in dichloromethane (30 ml). The resulting mixture was stirred overnight and then the solvent was removed by rotary evaporator. The product was isolated by column chromatography by using ethyl acetate-hexane (1:9) as eluent. Pale yellow blocks of (I) were obtained by slow evaporation of an ethanolic solution over a period of two weeks.
Refinement
H atoms were initially located in a difference Fourier map and later placed in idealized positions and constrained to ride on their parent atoms, with N-H = 0.86 Å, C-H = 0.93-0.98 Å and U iso (H) = 1.2U eq (C,N). The U ij parameters of the nitro group atoms indicate possible disorder but attempts to model the disorder were not successful. Beamstop affected reflection 200 was omitted during the refinement. Fig. 1 . The molecular structure of (I) with displacement ellipsoids drawn at the 30% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0610 (10) 0.0460 (7) 0.0338 (8) −0.0122 (7) 0.0075 (7) 0.0021 (6) C15 0.0602 (10) 0.0465 (8) 0.0329 (7) −0.0064 (7) 0.0142 (7) −0.0015 (6) (7) 0.0140 (7) 0.0030 (7) N1 0.0465 (7) 0.0358 (6) 0.0405 (7) 0.0001 (5) 0.0020 (5) −0.0033 (5) N2 0.0433 (7) 0.0482 (7) 0.0384 (7) −0.0094 (5) 0.0019 (5) −0.0027 (5) N3 0.0614 (12) 0.1421 (19) 0.0727 (12) −0.0012 (13) 0.0299 (9) 0.0005 (12) O1 0.0563 (7) 0.0400 (5) 0.0544 (7) 0.0028 (4) −0.0028 (5) −0.0017 (5) O2 0.0836 (9) 0.0709 (7) 0.0413 (6) 
